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lOOOllThepresentinventionclaimsthebenemofKorean^^^^^^ 
0078009medinKoreaonDecember9,2002,wMchishereby»^^^^ 

BACKGROUND OF THE INVENTION 



FIELD OF THE INVENTION 

elates to a display 

substrate of a liquid crystal display 



IMOZlThepresentinventionrelatestoadisplaydeviceandamethodoffabricato^ 



display device, and more particularly, to an array : 

devtceandan^ethodofmaking an array sub^eofaUquidcrystal display device. 
DISCUSSION OF THE RELATED ART 

[00031 In general, since flatpaneldisplaydevices are thin. Ughtweight.andhavelow 
power consunrption. they areconnnonlyusedasdrsplaysofportableelectronicdevices. 
Anrong.hev^o..ypesofflatp.eldisp.aydevices,U<,urdcryst.disp.ay(LCD)dev.es 
^con^onlyusedforlaptop computers anddes^opcomputermonitorsbecauseofthe. 

superior resolution and their abiUty to produce high quality colored images. 

,0004, Operationofthe LCD devicesmakeuse of optical —pyandpolarization 

properties ofliquidcrystaln^olecules to generateadesired image. The Uquidcrystal 

.oleculeshaveaspecificaUgnment due to their specific ch^acteristicsthatcanbe 

.„difiedbyinducedelectricfields.Forex^ple,theelectricfieldsinducedtotheU,uid 

costal moleculescanchange the aUgnmentoftheUquidc^talmolecules. and due to the 
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opticalanisotropyoffteU,uidcrystalmolaoules.inoide„tUghtisrefrac.edacoording.o 
the alignment of the liquid crystal molecules. 

[0005] Hie LCD devices include upper and lower substrates having electrodes that are 

spaced apart and face into each other, and a liquid crystal material is interposed 
a^erebetween-Accordh^y-whenthe electric Md is induced to the liquid crystalmaterial 

through the electrodes of each substrate, an aUgnment direction otthe liquid crystal 
molecules is changed in accordance with the appUed voltage to display images. By 
controlhngtheinducedvolUge,theLCDdeviceprovides various lighttransmittances to 

display image data. 

10006) Among the different types of LCD devices, active matrix LCDs (AM-LCDs) 
having thm fihn transistors and pixel electrodes ammged in a matrix fom. provide high 
resolutionimages and superior moving images. Atypical LCD panel has an upper 
substrate, a lower substrate, and a liquid crystal material layer interposed therebetween. 
m upper substrate, which is commonly referred to as a color filter subst^te. includes a 
common electrode and color filters, and tiie lower substrate, which is commonly refe^d to 
as an array substrate, includes switching elements, such as thin film transistors (TFT's) and 
pixel electrodes. 

[00071 m 1 is an expanded perspective view of ahquid crystal displaydevice according 
to the related art. InFIG. 1, an LCD device 11 includes an upper substrate 5, which is 
commonlyreferred to as acolor filter substrate, and a lower substrate 22, whiehis 



l-WA/2059110.1 



3 



„,.3„,.a...0„.e„pp.— e5...c.aesap..aU.of.e.(K),.een(0). 
.ab,ue(B)coIo.ra..s— e.b,.eb.ac..aMx6,.ada.o.a — 
,ect™ael8isfonnedo„«.e»PP«subs«e5tocov..hecoio:m...aye,8.dthe 

black matrix 6. 

l„„.,ApWityof*^fita— T.efonneainas^eofan^ayn.«x 

„„..Sto.eco,o.««.U..So..e.w.....e..w..e.ap.^i.. 
e„..ssate..esnan.aaU..es.a.epe.en«pos.o„easuo.«>a.eac.T.T 

T.,ocateaadjacen.toeachinte..tio«of«>egateUnesl3and«.edataU„esl5, 

.^e™>o.,apI.aU.o.p.e>e,ec«oaesna.e.nneao„apix...cnPaefinea.y 

.esatel.esl3and.eaataUne,15of.eIow.*«ateZXUepixeUieet.den 

..uaesa^anspa^t— ive— hav.,.sh— 
oxide (ITO) or indium-zinc-oxide (IZO). 

l„„„, InHG. Msto.agecapac..C.s*sposeato„ndtoe.hp.eIP andis 

..eotedinp^leUoeachpixe.e.ec.oden. The storage capacUo. C comprises a 
ponio„ome.a..neaw.c>,^o.onsasa«capa...e.ect.ae.as....eta> 

.^30.wMch*»ctio.asaseco„acapacUo.e,ect.de,anda„.terposea— 

(,HG 2, S.ce.es.o..e.eta.,aye.SOiseo.ecte<...epixe.e.ec«odene.ou^ 
,...Uo.e..es.o..capaoi.o.Cise,e— eo.acteato.epixele.ec«oa.n. 
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p,0,A0cording.y,a«sigaalissuppUed.oagateelec.odeof*eth.„fihn 
^storT«.oughthegatelinel3,andada.asignaHssuppU^toaso.cee.e.trodeof 

«,ethinfiU„t.a„sis.rT«theda.aUne:5.Asaresu.a,uidc^s.a.n>o.ec* 
«.eU,^do^ta>n.eria.,aye.Ua.eaUg„ed.da™>ge<ibye„«of«>e*infiU„ 

^.torT,.d^ciden.Ughtpassingthroush«.eU,uidcrystal.ayerl4is — 
.splayanunag..Forexa»ple.*ee.ect.cMds.ducedbet«een«.epU.a„d — 

.ec«odesl7and.S«theUc,uidc:ysta,.o.ecu.es oftheU,u.dcrystaln..^^ 
,ayeH4so.hattheincide„.Ughtoanbe.o«troUed.odisplaythedes,red images 

accordance with the induced electric fields. 

,00111 Whenfabricatingthe LCD devicellofFiaLa^euppersubstrateSis aligned 



with 
misa 
in 



u +,nto 09 However the upper substrate 5 may be 
and attached to the lower substrate 22. However, me upp 

u ^ * 0-) .nHliahtleakaeemayoccurduetoamarginal error 
.Ugned with the lower substrate 22 and hght leatage m^y 

attaching the upper and lower substrate 5 and 22. 
100121 FIG 2isaschematic cross-sectional view alongn-nofFIG. 1 showingap.xelof a 
U,uidcrystaldisplaydev.eaccordingtotherelatedart.InFIG.2,theLCD device 
includestheuppersubstrate5,thelowersubstrate22,andthel^uidcrystana^^^ 
.Here.theupperandlowersubstrates5and22arespacedapartfton.eachoth. 

Uc,idcrystallayerl4isinterposedtherebetween.Thethn.fil.tr.^^^^^^ 

t,efrontsurfaceofthelowersubstrate22andincludesagateelectrode32,^ 

34 asourceelectrode36,^dadra.nelectrode38. In addition, a gate insulation layer 16 
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,i„,e.pos«ibetweeothegateaiect.de32andti,eactive.ayer34toprotectthegate 
.ec.rode32andthega.Unel3.AsshowninFiai,thegatee.eo.ode32extend.^:n 
the gatetal3 and the source electrode 36 extends tommedatalinelS. The gate, 
„^e,anddrainelectrodes32,36.^d38areformedofametalUcn.ateria.whileme 
.«velayer34UfonnedofsiUcon.Furthennore,apassivationlayer40isfonnedonthe 

tMnfilmtrans^storTforproteotion, wherein a>epixeIeleot™de 17 isformedof a 
t^^tconductiven>a.er,alandisd.sposedonthepassivationlayer 40 while 

contacting the drain electrode 38 and the storage metal layer 30. 

,0013, Aspreviouslydescrihed. the gatelh^entUncticnsasafirstelect^deofthestorage 

oapaatorCandthestoragen.etallayer30tationsasasecondelectrodeofd>e storage 
oapacitorC. Thus, the gate electrode 13 .dd^e storage n.etal layer 30 constitute the 

storage capacitor C with the interposed gate insulation layer 16. 

,0014, InFIG.2.d>euppersubstrate5is spaced apart fromthe lower substrate22overthe 

t,^mmtransistorT.Onarear surface of .heupper substrates, theblaCnratr^xSis 

disposedinpositions corresponding to d.e,hi«fihntransistorT,the gate line 13,andthe 

datalinelS. For example, theblaclcmatrix6isformeda.ongan entire surfaceofthe 

uppersubst^teSandhasopeningscorrespondingtothepixelelectrodelTofthelower 

substrate 22, as showninFIG. I. Tlieblack,„atrix6preventslightleakage except for 

portionsofthepixelelectrodel7andprotectsthethinfihntransistorTftom.helight,thus 

preventing generationofphotocurrentinthethh.tihn.ransistorT.l.ecolorfilterlayer8 
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.c.udesredB.green8b,anablueScco.o.m..co.esponaingtoonepixeUeg,onP 
„H«e.ep.eUIec«odenisWlnad.tio.a — elec^odemonncdofa 
^p.en.ccnduc«ve.ate„..sdisposedonthecolo.fiUer.ayer8ov.«.eupper 



substrate 5. 



,0«U,InHG.2>epixeU.ec.cdel7hasaone..o.oneoo™spo„d»ewi«.cneofthe 
„..aite.S.ab,a„d8c.F— >o.denop.venUc.ss-..betwee„thep.e. 
,ec.odenand*egate.ddata>inesl3and.5.«>epixeUlectroden.sspaoed^a« 

fton>fl>edatalinel5byadis.a.KeAandfron>*egatelinel3byadi^ceB. 

Aeoo«ope„spaoeswi«^the.stancesA.dBbetwee„*epixeU.ect.den.^ 

«.edata.dga...elSandt3caaseUsht.ea.agei„theLCDdevice.Fo.exa.p.e.*e 

Ughtiea^age— yoccu.wi*intheopeaspacesAandBsothat*eb.ack.atrix6 

.™.edon.eupp. — 5.ou.cov.d>oseope„spa^A»ndB.Howev..wb» 

^.ging^eupp. — 5wi«.*a.owe. — 22o..ceve.a.a:„isa..^e. 

^,eoc.be.ween«.eup^:subs«ate5and*elowersubs.a.e22,Uus,*ebIac. 

.a.rix6isextended.oM.ycover*oseope„spaoesAandBtoprovideanaiign.ng 

^^.op.eve„tU^t.ea.age.However.byex.e„ding«,eb.ac..aHx,.apertu.e.aUo 

„,.e.Mdc^t.p.e,.,educedas™ucbas.eaIig^g..ginof.eb>ao..atHx6. 

Mo.ove.if.e..ee™rsintbeaag.ng.a.g.of*eblac..atHx5,theUgbUea.Se 
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stiUocoursinthe open spaoesAandB,anddeteriora,es the image qualityoffte LCD 
device. 

SUMMARY OF THE INVENTION 

[00161 Accordingly, the present invention is directed to an array substrate of a Uquid 
crystaldisplay device andameflrodof fabricating an array substtate that substantially 

obviates oneornroreofproblems due tolimitationsanddisadvantagesoftherelatedart. 
[0017] An object of the present invention is to provide an array substrate for a liquid 
crystal display device that provides a high aperture ratio. 

100181 Anotfier object of the present invention is «> provide a method of fabricating an 
anay substrate for a Uquid crystal display device that provides a high apertoe ratio. 
[00191 Another objectofthepresent invention .stoprovideamethodof forming anarray 

substrate foraliquidcrystaldisplaydevicehavingsimpUfiedandstabiUzed fabricating 
processes to increase manufacturing yield. 

[00201 Additional features and advantages of the invention will be set forth m the 
description which follows and in part will be apparent fromthe description, or maybe 

learned by practice of the invention. The objectives and other advantages of the invention 
will be realized and attained by the structirre particularly pointed out in the written 
description and claims hereof as weU as the appended drawmgs. 
[00211 To achieve these and other advantages and in accordance with the purpose of Uie 
present invention, as embodied and broadly described, an array substrate device havmg a 
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color filter^n-thin fibn ttansisto: (COT) strucmre for a Uquid crystal display device 
includesagate line formedonasubstratealongatransversedirecUon, the gateline 

i„cludir>gagatepadatoneendthereof.afirstinsulatinglayerformedonthesubsttate.o 

cover the gate line, the first insulatinglayerexposbgafirstportionofthegatepad,adata 

Unefonnedover the first instaatinglayeralongalongitudinaldireotiononthesubstrate, 

tt.e data line defimngapixelregionwiththega.elineandincludingadatapad at one end 

*ereof,athinfih„ transistor formedatacrossingregtonofthe gate anddatalines, the thin 

fita transistor including a gate electrode, a senriconductor layer, a source electrode, and a 
drain electrode, ablack matrix overlapping the thin fita transistor, the gate line, and the 
datalineexceptasecondportionofthe drain electrodcasecondinsulatinglayerfonned 

over =m entire surfaceofthesubstr^e to cover theblackmatrix, the secondinsulating layer 
exposingthefir.tportionofthegatepad,athirdportionoftheda.apad,andthepixel 
region, a first pixel electrode withm the pixel region and contacting the second exposed 
portion of the drain electrode, a color filter on the first pixel electrode within the pixel 
region, and a second pixel electrode on the color filter and contacting the first pixel 
electrode. 

10022) to another aspect, amethod of fomnng an array substrate having a color filter-on- 
m fihn transistor (COT) structure for a Uquid crystal display device includes forming a 
gate hue on a substrate along a transverse direcUon. a gate pad at one end of the gate line, 
andagateelectrodeextendingfromthe gate line, formingafirstgateinsulatinglayer on 
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..e — .ocoverthega.eUne>eg.epa.ana«>ega.ee.ectrcde.fo„ninga„acUve 

layer ofintri.ica.orphoussiUconandanoh„.ccon.ac..aye,ofextrinsic^^^^^^ 
,Uieon.ayerinseriesonthafirstgatei„..atinglayerove.thega.ee,eo.ode.fonn:nga 

aa.Une,ada.apad.asourceelec.ode.andad»ine.eo.rode,thedatalinedispcsed 

pe.pe„dicu.a..ycrossing«,egate.inea„ddefi.ngapixeUe,o„,thedatapad.^^^^^ 
one.dofd>edataline,theso.oee.ectrodeextendingfemtheda.Uneona«porUon 

oftheotau.ccntact.ayar,andd.edraine.ec«odespaoedapa«fro.«.esourcea,ec«.de 

o„aseoondportio„oftheohmiccontact.ayer.ofon„thetofiMtra^«fonnu>ga 

Winsulatinglayer over an entire surfaceofthesubstrate.0 cover metofilm 

transistorJoHningablacUrnatrixonmesecondhsulattaglayertocovermeUu^ 

t^isto^thegatelincarrdthedatalmeexceptafirstportionofthedrainelectrode, 

for™ingathirdinsulating.ayerovera„eatires.^eof*esubs«.tetocover«.eb.a^^ 

™.rix.pa«erningthe firs, second, andthirdinsulatinglayerstoexpose*^ 
araine.ectrodeJonningafirsttransp^te.ec.odelayerover»entiresurfaceofthe 

s„bstra.e.ocover*epa«ernedtbirdins„.a.inglayerandcontac«ngtheexposedporUo^ 

«,edrainelectrodeJor»ingacolormteron*efirs.transparentelectrode,ayerwi*ta^ 

p.xelre^onjorn>ingasecondtransp.e„telec.rodelayeroveranentiresurfaceofthe 

subs^etooovertheoolormterandttre first transparent electrodelaye^patterringthe 

fi.,a„dsecond.ransparente.ectrodelayerstofonnfirstandsecondpixe.e.ectrodes.and 

patterningporUonsofthe first, second, ^dthndu^sulatinglayersoverthe gate anddata 
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paas.ofonnsate.dda«padcontactHoles,.speotiveiy,aft.fon„ing*e^^^ 
second pixel electrodes. 

pa3,^ano*.a.pec.ana.aysubstratedevicehavingacoIormter-on.*infiUn 
^istoKCOT)s.™ctu.efo.aUc,.dc^st..sp.aydeviceincludesaga.Uneforn>^^ 
asubstratealonga— direction.thegatel.>einclud^gagatepadatonee„d 

i.ulati„g.y«ex^singafirstpo«io„of*egatepad.adatalinefon„edov«.hefirst 

,.„,ating.ay.a,ongalong.n.dina.direcUononthesubs.ate.thed.^ 
pixeUegionwithd>ega.eUneaad.nc,udu,gadatapadatoneendthereof,a.hinfita 

.ansistorfonneda.acrossingregionofd>ega.anddataane.>ethinnta.».^^^^^ 
^.^gagateelect»de,asen.— .ye.asourcee.ectrode,andad.^ 
aHao.n>atrixov.lapping*ed^fiUn— r.thegateUne.andthedatalinee.cept 

secondpcnionofthedra^elecm,de.asecondinsu.atinglayerfonnedoveranent^ 
3^eofthes*tra.etocov.fl.eblac™.*esecondin.lating.ayerexposi„g«.e 

fe.po.ionofth.gatepad.atodponionofd.eda.apad.andmepixel.gio.afct 
pixelelec.rodeatmepixelregio„andcontactingd.eexpo.edsecondponionofthedr^ 
.ectrode,aco,orfiltero„fltefirstpixeleiecttodea.«.epixeUegion.asecondp.e, 
e,..„deonthecolormte.,contac«ng.hefi.tptxeielect.ode, first .dsecondgatepad 
«^alscontacttngthegatepad.firs.andseconddatap^ten„in^con.acting.bedata 
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,„„,,ano...pecM.e*odoffon.insana.ay.bs.ra.ehavi„gaco,o.m.«^^^ 
«^«Un«— (COT)s.™ot.e.raU,.,ac.yst..spUydeviceinc.udes«a 
,...eonas*t.e.o.a— ..e.on,a.a.p.atone».omesa.eUne, 

.aasateelec.oaee.en.ns.c..esate.i„e.fon„insafi.t..e^at^ia,.o„ 
,e — .cov..e..«ne>e.a.epa.a„d.esa.ee.ct™.e,fo^Sanactive 
,,.of..n..c^o,houssnicona«d.o^cco„t...a,.ofex.Hnsioa»o,ho. 
.Ucon.a.e..se.eson.e«sa.e— s.ay.ov.*e.ate.ec..ae,« 

,e.« — .e..eUne.a.e..nsap.eUe,c„,.e«p.ais.^^^^ 
.ee.domedatal.e>eso^e.ect..eextend^^»-.ataUneo„a.stpo.o„ 

„,.eo^cco„.act.a,e.and*e.ai„.ec.^espacedapa«^.theso.cee>ec..de 

.aseconapo:«onof.eo^icco„Uo..a.«.fon„atH....ansis.o.ata— 

,.,,ateanadata>i„es,fonn.„sasecondi.u.^slay-v«ane„ti«s^aceonhe 

,,.anaov.*e.«nfi.n — .he,.e.ine.ana.eda.l.eexcepUfi.tpo^on 

„f^ed:aine,ectrode,ron»ingatM.d— glayeroveranentires.^eof*e 

....e.cov..eHao..at..pa«e»in,.ef^.s.co„a.a„d«n.a.su,a..^ 
.e.p.e.e«po.on..a.e.e.oaeana.ofo.asa.ep.con^--o*e.ate 
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^ .v„i™atorv md are intended to provide further 
detailed description are exemplary and explanatory ana 

explanation of the invention as claimed. 

BRIEF DESCRIPTION OF THE DRAWINGS 
,«,,.eaccomp.y..drawin.,.luchare.cludedtoprovideaf^er— ^ 
,,e.ventio„and.incorpor.edinandconst.teapartof..sappUca.o.iUt^ate 

e..odhnentsoftheinventionandtosetherwiththedescriptlonservetoexplainthe 
principle Of the invention. In the drawings : 
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,«„„,FIG.Hsanexpa„dedperspectiveviewofaH,uidc.,.ald^.aydev.ceaccord.^ 
to the related art; 

,„«.8,HG.2isasche.aticcross.secticna.viewalongn.nofFIG.>show^gapixelofa 
Uquid aystal display device according to the related art; 

l«,«,PIG.3isapartiaUyenl3rgedplanviewofa„exentp.aryarraysul,s.rateacco*^ 

to the present invention; 

,003«,FIGs.4A^Harecross.sectiona,v.ewsalongIV.IVofFlG.3showi„gexe.plary 

fabrication process steps according to the present mvention; 

. 1 • olorioVV of FIG 3 showing exemplary 
[00311 FIGS. 5A-5H are cross sectional views along V-V of Hlr. 

fabrication process steps according to the present invention; 

,«,32,FIGs.6A.6Harecrosssectionalviewsa,ongVI.VIofFIG,3showingexeniplary 

fabricationprocess steps accordmg to the present invention; 

,0033, FIGTisapartiaUyenlargedplanview of another exemplary array substrate 

according to the present invention; 

10034, FIGS. 8A.8G are cross sectional views along Vm-VmofFiaTshowing 

exempl^fabricationprocess steps accordingtothepresen. invention; 

10035, FIGs.9A-9GarecrosssectionalviewsalongIX.DCofFIG.7showingexeniplary 

fabricationprocess steps according to the present invention; 

[„„36,FIGs.lOA.10GarecrosssectionalviewsalongX.XofFIG.7showingexeniplary 
fabrication process steps accordingto the present invention; 
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,0037,HC..UAa„dnBa.c.ss.ecUcna.viewsofexe»pia.ygateandaatapad 
regions according to the present invention; 

„HG.UAisa,anviewofexen>p.ar.gatepads.cora.stothepresentinvenUon; 
and 

10039, FIG. UBisasectionalviewofFIG. 12A accord. 'o the present inventrc. 

DETAILED DESCRIPTION OFTHEPREFEKRED EMBODIMENTS 

A • ^.t.il to the illustrated embodiments of the present 
[00401 Reference will now be made m detail to the illustra 

invention,examplesofwhichareUlustratedn.theaccompanying 

f o« ^vPtnnlarv array substrate accordmg 
[00411 FiaSisapartiallyenlargedplanviewof an exemplary arr y 

.o.epresentinvention.InFIG.3,an»aysuhstrateK«r„ayinc.uaeap«ityofgate 

HnesI02ais.sea.onsatransversea.ctionandap,uraatyofaataUnesUS.sposea 

.ongaIon,tu.hrai.rection,wherehrthep.nraUtyofgatehnesIO..dthepI.aUty„f 

aatahnesnScross„ne.o«.ertoaefi.eapixe.re,onP.EachgateU„eIOa.deach 

aa.aUnenB.„ay.cIuaeasatepadl06andadatapadnO,respective,.disposeaatends 

,e.hg.I.eI02.datenaso.eachaataIhreUS.Inad.t...athinIIhntrar.istorT 

^,.e.r.eaateachcross.sportionorthegate.neI0.andtheaatahnen8,and.ay 

ineI„aeagatee.ectrodem..activeIayerUO.aso.cee,ectroaeIU,andadrain 

electrode 116. 
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,0042, Witi^mepixelregionsPdefinedbythepluraUtyofgateUnes and da.alinesl02 
.aU8.apl.aUtyofred(R),green(G).andW«e(B)oo,ormt..l34a.l34b and 1340 

^,,elocatedthere^.naddition.adc«ble-.ayaredpixele.eo.odes.ructureincta^^ 
fi^tandsecondpixel decodes ,38andl40n,aybedisposedcorre.po„ding.oeachp.el 

.gionP The fintpixel electrode 138 and the secondpixele.ectrodel40n>ay have 
s^l^shapes-AlternatWely^efetpixelelectrodemandthesecondpixelelectrode 
140mayhave dissimilar shapes. Althoughnot shown, the firstpixel electrode 138maybe 
disposedbeneaththecolormterl34andmaycon.act.hedrainelectrodell6,and.he 
.oondpixelelectrodel40n>aybcdisposedon.hecolormterl34andmaycontactthe 
&stpixel electrode 138, Accordingly.me color filter 134 maybe locatedbetweenthe first 

a„dsecondpixelelec,rodesl38mdl40,andthesecondpixelelectrodel40may 

dectrically contact me drainelectrodeliethroughthe first pixel el«=trodel38. 

10043, InFIG.3.astoragecapacitorCsT may be provided withinaportionofthegateUne 

102andastoragemetallayerl22.Accordingly.theportionofthegatehnel02may 
tocUonasafirste,ectrodeofthestoragecapacitorCsr.andthes.oragemetaI layer 122 
.ayfimctionasasecondelectrodeofmestoragecapacitorCsr.h>addit.on,thefirst.d 
secondpixelelectrodesnSandUO may electrically contact the storagemetal layer 122 

s„chthattheymaybeelectricallycom.ectedto the storage capacitor Csrinparallel. 
10044, taFlG.3,thearraysubstrate .00mayinc,udeacolorfilt«.on-thinfihntransis.or 
(COT) structure, InsuchaCOTstructurcablackmatrix 128 andtheco,orfiltersl34may 
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,efo™>.donthe^y*..telOO.TheMac..a«ixm.aybedisposedto 
,..e.Us.Ue.asein.e.C.ae.ce. X.e...^«ix US .a..e.o.eaof . 

andptotectingmetofilmtransistorsTftomexternalirnpact. 
p«,.n0.3.a..epaacon.c.MeU.anaaaaUpaacon.c.o.el44:nay.e 

p„.aea.o«pose.esa.epa..0.a„d.e.atap.UO.espec.ve.. Aprocessf. 
,^,.esa.e.daa.paacon...o.sU..d.44„>av.epe.o.e<..».n.a«na 

,„eesso«o.ins.eana.su.«e.OOa.e. — o..eao*-.av«..ruc^ 

p.e.e,ec.™desl38andU0an<i«.ecolo.mte.U4. Acco:«y. develop^S 
3.„«o„usedtopa«en..eco>.mte.U4a,m..aB.n,ay„otco™pro„^e.e 

,atea.ddatap^.06andU0«..aybefon„edofa.— ). 

,„„.,piOs.4A4Ha.e„oss.sectionaIviewsa,o„sIV-WofnG.3showinse.e^^^ 

,^eation^ocess.epsaoco^S.«>ep.^nt— .PIGs.SA.5Ha«o.ss 

^*...ep.ese.t — a.dPIGs.6A.H.e.osssec«ona>viewsalonsVI-VI 

„,HG3sKow..e.e.pla.«onp^s.epsacoo*Sto.ep.es».— 
p.,.nGS.4MA.and.^a.st.et.iay.„>aybedeposUedon.as„rfaceofa 

.,s«atelOO,andthenpa«e™d>.inga.as.process.fonnasateUnelOa.ag.e 
,^e.04,^a.a«padlO..A.— .efo..esatepadl0..ay.asposed 



17 

1.WA/2059U0.1 



..eao„t.e,atepadl06..edeve.op.SSO«on.aycauseGalva.cco™sion 

■ 1 the eate pad 106, thereby eroding the gate 
between the transparent gate pad terminal and tiie gate pad 

pad 106. 

. V. . Hne 102 the gate electrode 104, and the gate pad 106 on 
[00481 After formation of the gate Ime 102, the gate 

• 1 t^nn laver 108 (or a first insulating layer) maybe formed on 
the substrate 100, a gate msulation layer 108 (or 

.esubstratel00tocoverthegatel.el02,thegateelectrodel04,.dthega.^ 
Thegateinsulat.onlayerlOSmaymcludemorganicmateMs),suchass^^^^^^ 

•v -A r^iO^ Then an intrinsic amorphous silicon layer (e.g., a-Si:H) 
(SiNx) and silicon oxide (S1O2). i nen, an m 

1 t n ^,+«c;i.in may be sequentially deposited along 
and a doped amorphous silicon layer (e.g., n a-Si.H) may 

, 1 .,.r 1 08 and may be simultaneously patterned 
an entire surface of the gate insulation layer 108, and may 

pfivP bver 110 and an ohmic contact layer 112. The 
using a mask process to form an active layer UU ana 

u 1 . ^ nn the active layer 1 10 over the gate electrode 
ohmic contact layer 112 may be located on the active lay 



104. 
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. 1 ,^,.110 and the ohmic contact 
10049, >nPIGs.4B.5B,and6B.aft«fon„^«'—'^^=^'^''-^* 

,ayern2,asecondmetallayerm , electrode U6. a 

,_d..a^P™cess.o..a..eee.^^K^ 
aataUnenMstorage.eUilayerm..dad.apadm. These 

. . inm fCrt molybdenum (Mo), tungsten (W), titamum (TO, 
include at least one of chromium (Cr), moiyuo 

. ■ *.r«,f Hie source electrode 114 may 
oopper(ai),and^alloyofanycombmauonmereof.msour 

ll..eda..eUSandmaycon.tonepor.onof.eoh.ccon.tlayerU. 

led^electroden.maybespacedapart.om.esourceelectrodell4andm. 

:io.er..o„o.eo^ccon.act.ayerll......o..estora.me^. 

„of,hesatelinel02,and«iedatapadl20maybecomieotedto 
122 may overlap a portion of the gate unei , 

thedataline USattheendofthedataline U8. 

■ T »nd a Storage capacitor Cst (m HG. 3) may »e 
masks Accordingly.athinfitaitransistorTandastorag 

,,.„0,theohmlccon..ayerU2,thesourceelec.delU..d.e^electrode 

, c annG3)mayincludeof(hegatehnel02,thestorage 
116, and the storage capacitor CsT(mFltJ. 3)m y 

„,e.allayerl22,andthemterposedfirstinsulatorl08. 

, ■ 1 ,vl24mavbedepositedalonganent«esurfaceofthe 
t00511 Then,asecondinsulatmglayerl24maybedep 

. .^etallaver The second insulating layer 124 
substrate 100 to cover the patterned second metal layer. 
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^,,efonneaofsiUco„.i.riae(S^.)orsiUconoxide(SiO.).d.aye«ha„cea— 

i.«contactbetween.heactive.yern0.dthesubse,uenuy-^^^^^ 
layer However.ifcontactbetween*eac«velayerUOandthesubse<,ue„«y-for»ed 

organiclayerissuffioient^esecondinsulat^glayermmaynotbenecessary. 

„052,InHGs.4C,5C,a„d6C.anopa,ueo.ga:acn..eria.U6havingalowdie.ect„c 

e„..3nt:.ybedeposUedond.esecondi.u.atins.ayeH24,wb»ein*eopa,ueo,ga.o 

material na.ayhaveab.aOcco.o.tofi.otionasab.ack.a.rix.Then.theopa.ue 

o^anic.ateria,126fon„edo„thesecondinsu.a.o,g,ayerl24»aybepa«en>edusinga 

..,p™cess.Acco^ing.y.ab.ac..a.rix.28^ybefonnedov.d.ed.„fiUn— 

T thedataU„eUS,.d.he gate l^e 102 fl,atared.sposedinadi.p.ayarea, S,nced>e 

Hao.maMxl28include,organicmaterial(sytmayprovidepro.ectio„.od.eth^^ 

^isU,.T.I„addi«o.U>eblack.^l28n.aycoverapcrtionof«.estorage.etal 

layer 122, thereby protecting flie storage capacitor Cst (in FIG. 3). 

[«0531 1nFlGs.4D,5D,and6D,a.hirdins„latir«layerl30maybe formed along an 

,^s.^.eof.hesubstratel00tocovertbeb.ac.n:atrixl28.Tbe.birdi„.u.at^Slayer 
130n.yincludesinorgar.cins».ting.nateri.(s).su..assi.iconnitride(SiN^ 

oxide (Si02). 

l«,54]toFIGs.4E,5E,»d6E.tbe firs, second, andthirdinsulatinglayerslOS, 124 .d 
nOmaybesimultaneouslypattemedwithinthepixelregionPusingamaskprocess. 
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.....e..,.. .....expose. «n0.4Bshows.a.*esu.s..e.O 

.,.e«posea.yp— S.efi.t— .'-H08,.e.st.u...S.ave.tOS 
..,...n.ao...eseconaana«— Slav^n--30...ep— 

.exposethesideportio.of«.edraine>ec.odeK«anas.orage.eta.layeH2X 
P^e.„o.e.e...nspo.o.o..e«.«.aye.0.on.e — .00.. 

.„troUhei^tofa«enny.fonnedcolormte..Dunngp— 0^ 

• 1 iHR n4andl30inthepixelregionP,portionsofthe 
second, and third insulating layers 108, 124 and 13U in P 

a,sMeco.d,an.«^— aye.lOS,lHaadl30:nayno.bepa«e.easo...e 

,atea.ddatapadsl06andn0.aynotbeexposea..s.owninFIGs.5Ea„d6E. 
,««,r„HGs.4,5Hand.P,afi.«anspa.e.e.ec.rode.ye.n2andco,o.m.e.l34 
.aybefonned. The firs, trar^sp^t electrode layer 132. wHch .ay include at .east one 
„,.ai..nt.ox.de(rrO)and..u..nco.de(lZO,n.ybedepos«edalon,anent.e 
.^.eoft.esu..tel00t„coverthepattemed..rd^ulat..layerl30.d.„contact 

U.eexposeds,deportionsofthedrainelectrodel06andstoragen.et^.ayerl22. 
,0..Hex.colorres.n>ay.efor.edon.earstpixele.ectrodel3Sandthe„devel„ped 

,o,™cclor«Uers 134.134. .dl34chavin,red(R),green(G).andMue(B)oolors, 

„,eotively1.eoolor.ltersl34M34..aB-.wHoh.nayprovlde.rdlsp.y.sa 

MUpectru.ofcolors,.aybe.r.edwit.an«.ep.elre,onsPont.enrsttrar.-^ 
el.trodelayerl32.mendevel„P^Stl>ecolorres.,thefirsttra„sp.entelec.rodelayer 
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o^rfBcts such as pinholes and cracks. 
^„toin.ulatinglayersn,aybefonnedhav:ngdefects.suc 

1 1 14b and 134c, the developer for the 
Accordingly. whendevelopmga.e color filters 134a. 134b, and 

. Hnfah»ninumWmaterial(s).However.byformmg 
and the gate pad 106 that are formed of alummtun 



each color filter 134. 
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electrode) that may include a first paei ei6 

. t^h^de lavas 132 and 136 may be simultaneously 
The first and second transparent electrode layers 

^onmask sothatthesandwichpixelelectrodemaybeformed 
nattemed using a common maslt, so mai 

secondpixel electrodes 138 and 140. 

underlying third insulating layer 130. 

,0„«,lnnOs.4H.51,and«l,tbe.atep.l0.mayheexposedhypattemmspor.o.. 
,.e.t.second,.d^d — ..e.lOMHandl30.sposed.^^^^^^^^^^^^ 
,3dl0.therehy«as.epadcontactho,eU..«--P— 
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. . M holes 142 and 144, there may be no change 
formation of the gate and daUpad contact holes 142 an 

within the pixel regions? (in FIG. 4H). 

. .fnrformingthegateanddatapadcontactholes 
,00621 Accotdingly,since.heproce,sstepsforformmgth 

K formed as a final fetbrication step for forming the array substrate, 
142 and 144 may be performed as a nnai I 

■ color filters may not adversely affect or damage the gate 
the developer for pattermng the color filters may 
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214, and a drain electrode 216. 

^^„hlP lavered pixel electrode including 

....ap..— >.«...eU.eo.ae.S^.e.o.p— 

,o.a.Havea-«es...ou..noU.own>e..p.eU.ec«.e.S^..^ 

.spo.eaW.ea.*e«,.o....38ana.a,co:«t.e.a.e>ec..e...a.e 

.e..p.eU.ec.o..0.a...spo..o..eco.«>..S..^y.^^^^^ 
^,.eU.ec.».e.S..o.exa:..e>e...«Ue.3S.a...oc....e».e« 

^,eco„ap.e,e.ec«c.es.48ana.O,a„.*eseoonapixeU.ec.o.e250n.y 

«oon.ac.*ea.ai„e,ec.o...«.ush.e..p..e.ec«o.ea«^ 

r mav be included within a portion of the gate hne 
.00651 In FIG. 7, a storage capacitor Cst may be inc 

,„...astorage.etaIIayer..— ,theport.onofthegateI.e...nay^^ 
^.ona3alirstelectrodeof.he.orasecapacitorc.andthestoragen.eta. ayer 

.,.c.ona.asecondeIec«.eo..e.eragecapacitorC..additio.e«r3^^^^^ 
...ap«eUIectrode..Sand.Onraye.ectricanycontactthestorage.etanayer..o 

^^^.eyareelectricaUyconnectedtothestoragecapacitorCsrinparaUel. 
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u ^.t. 900 of FIG 3, which has a color filter-on-thin fihn 
100661 Similarly to the array substrate 200 of FlC 3, 

.1 V .triv 228 and the color filters 238 may be formed on 
transistor(COT)structure,ablackmatnx228andthe 

.1 1 ofr^v 728 mav be disposed to correspond to the 
1. 900 wherein the black matrix 228 may dc ^ f 
the array substrate 200, wneremuic 

transistors! from external impact. 

,„.,.aa..on.o.eCOT~ofnG.7.aaouMe....e.sa.epaa — 

«e.aaouMe.Ia..ea..pM — «a--pa..e»ina...a.^ 
.....aaupa.— ..»..e.spcs.ov..e..pa.manaa..co. 
..pa«en..40.a..e..e.osea.etwee„.e«ana.co^Sa.pad—s Sa 
^a«4an.aseccndco..m.«pa«e™242.ay.einte,osea.etween.e«^d 

^o^aaatapaO— s.6ana«S.A^*.y,-firs..dseconaco...^ 
,,„e^,40anaa42.aypreve„.«.usea.opa«e.*e..o.fiUe.m.o. 

...e.a«ec«n..e..e,naaa.p.s.0.anam S.ce *e aev.op. .ea . 
,„^.e.o..fiUe..S.a.ca.eOa.va.c— a.e.een.epaa — a. 

a^.ea'ov«.e.ateanaaa.paa..0.aname.eeia...e.e»--— a 
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and 258, respectively. 

. , „ncKofFIG7showmgexemplaryfabricationprocesssteps 
cross sectional views along K-Kotnu./ 

invention. <. 
,0,.,lnHGs.8MA,-^0A,ati.t»e.al....a..e.eposl.e.o.oas^e.a 

...a.man..e„pa„e™eaus.ga»as.p.cess.fon„aga...ema.te 

..^e.0.a„aasa.pa..O. — .ega.pa..0en....pose.a^^^ 
..o..eg.el.em.ati.ega.e,ec.^ea04.a.ext»a..*ega.Unem. 

.aitio..e«.e.lav.^y.clu.al— )-vlng.. 

...cal— l„o-.p.ve„.slgnaiaela.. S.ce.ea— — ) 
,.poo.— n—ce .o.eaevelop.ssolutio.usea.pa«e..eeolo.m^ 

.e..(s)»a,.aa..ge...*e— SSol.tion.»^S 
p.e™.go..eoolo.ai.s....a.ple.w..a«^a«„tg.ep.— .-ea 

..ega.epa...>ea.elop.gso.tio.»a.oa.eG.va.e— .....^ 
..^.entgatepaa — ..*egatep.m..e^ye.oaing.ega.pa..O.. 
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,0070, After fonning«.egateUne202.a.egatee.eo.odemand*egatepad206onthe 
subs«a.e200.aga.einsula..on.aye.208(orafi.ti.sulating.aye.).naybefon„edon^^ 
s„.«e200 tocove.megateline202.«>e gate elec.ode204.anda>egatepad2(.. The 

gateinsulationlayer208»ayinc,udeinorga.io— ).suchassU^^^ 
andsiUconoxideCSiO.). Next. anintrinsic amorphous siHconlayer(e.g.,a.Si:H)^^ 
dopeda.orphoussiUcor..ayer(e.g..nVSi:H)maybesequenUallydepositedalongar> 
e„Ures«rfaceotthega.einsu,at.onlayer208and.aybesi™u,.aneous lypatten^edusin^ 
.as.processtofomranactive,ayer210»danohnnceo„tactU.yer2t2.Theoh„uc 
contact Iayer212maybelocatedon the active.ayer210over the gate electrode204. 
[00711 h>FIGs.8B,9B,»d.0B,afterforn«r.g.heaotive.ayer210and.heohmicco„tact 
layer212,asecondmetal.ayermaybedepositedoverthasubstra.e200,and,hen 
pattemedusmgamaskprocesstoformasouroeelectrode2Hadrai>:elec.ode216.a 
datahne218.astoragemeuilayer222,andadatapad220.11>esecondme.allayermay 

h>cludeatleaston.ofchro.iu.(Cr).molybdenuo>(Mo),tungsten(W),t.tan^^ 
c„pper(C»). and an alloyofanycombination.hareof,I.addition,the source elec^^ 
2Un>ayextendftonrthedataline218andn>aycontactoneportionof.heohnuccontact 
layer212.thedrainelect.de2.6maybespacedapart£rom.hesourceelectrode2l4and 
™y contact ^otherportionoftheohmic contact layer212, the storagenretallayer 222 
.ayoverlapaportionofthegate.ine202,andthedatapad220n«ybecon„ect«itothe 

data line 218 at the ends of the data line 218. 
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,00721 Next.aportionof«.eohmicconUctlayer212betwean me source anddrain 
,ec.™des2U.d216.aybeetchedusingthesourceanddraine.ect«.des2.4and216as 

.asks, therebyfoHningaaunfitotransistorT^dastorage capacitor CsH^FIG.A 
example. asshow„inFIG.7.thethinf.b„tra„sis.orT^yinc.«dethegateele^^^^^ 
^eactive.ayer210.theota.ccontactlayer212,*esourceelec.rode214.»dthedrai„ 
e.ectroda216,a„dthestoragecapacitorCs.(inFIG,7)mayincludeU>egate.ine202,ti>e 

storage metal layer 222, and the interposed first insulator 208. 

100731 Then,asec„ndins«,ating layer 224n,aybe deposited alongan entire surfaceoftbe 
^strate200 to coverthepattemedsecondmetal layer, and mayincludesiUconnitride 
(SiNx)orsiliconoxide(SiO.).tl>esecondinsulatinglayer224.ay enhance adbesionofa 

subsequently-forntedorganiclayerandtnaypreventpoorcontactbetweentheactiveU^^ 
210andtheorganiclayer.Altematively,if poor contact doesnotoccurbetweentheactwe 
,ayer210andthe subsequently-formed organicn^terial, the secondinsulatinglayer 220 

may not be necessary. 

100741 InFIGs.8C.9C,andlOC.anopa,ueorgamcmaterial226havingalowdie.ec.ric 
constantmaybedepositedonthesecondtnsulath>glayer224,andmayhaveablackc„lor 
to function asablaclcmatrix.TT.eopa,«e organic material226maybeformedon the 
.econdinsulatinglayer224bypattemingustngmaskprocess,whereinablackmatrix228 
.aybeformedoverthe.hinfihn.ransistorT,dtedataline218,andthegateUne202that 
.^aisposedwithinadisplay area. Smcetheblackmatrix 228 mayinclude organic 
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materiaKs) and may cover a portion of the storage metal layer 222. it may protect the thin 
fihn transistor T and the storage capacitor. 

10075] In FIGS. 8D, 9D, and lOD, a third insulating layer 230 may be formed along an 
entire surfece of the substrate 200 to cover the black matrix 228. The third insuWmg layer 
230 may include inorganic insulating material(s), such as silicon nitride (SiNx) or silicon 

oxide (SiCb). 

[0076] hi FIGS. 8E, 9E, and lOE, the first, second, and third insulating layers 208, 224, and 
230 may be simultaneously patterned within the pixel region P using a mask process. 
Accordingly, an end side portion of the drain electrode 206 and an end side portion of the 
storagemetal layer 222 maybe exposed. During patterning of the first, second, and third 
insulating layers 208, 225, and 230 within the pixel region P, a portion of the gate pad 206 
may be exposed to form a gate pad contact hole 232. Furthermore, a portion of the data 
pad 220 may also be exposed by pattemmg of the second and third insulating layers 224 
and 230 over tiie data pad 220, thereby forming a data pad contact hole 234. 
[0077] Although FIG. 8E shows that the substrate 200 may be exposed by patterning the 
first insulating layer 208, portions of tire first insulating layer 208 may remain such that the 
second and tiiird insulating layers 224 and 230 may be patterned to expose the side 
portions of the drain electrode 206 and storage metal layer 222. Furthermore, the 
remaining portions of the first insulating layer 206 on flic substrate 200 may control a 
height of a subsequently-formed color filter, h. addition, the msulating layers disposed on 
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and over the gate and data pad 206 and 220 may also be patterned to fonn the gate and data 
pad contact holes 232 and 234 during patterning of the first, second, and third insulating 
layers 208, 224, and 230 within the pixel region P, as shown in FIGs. 9E and lOE. 
[0078] In FIGs, 8F,9F,andlOF,showastepofformingafir^ transparent electrode layer 
236, color filter 238, and first and second color filter patterns on the substrate 200. For 
example, a first tnmsparent electrode layer 236 of indium tm oxide (HO) or indium zinc 
oxide (IZO) may be first deposited along an entire surface of the substrate 200 to cover the 
patterned third insulating layer 230 and to contact the exposed side portions of the drain 
electrode 206 and storage metal layer 222. The first transparent electrode layer 236 may 
also contact the gate pad 206 and the data pad 220. respectively, through the gate pad 
contact hole 232 and through the data pad contact hole 234. 
[00791 Then, color resin may be formed on the first pixel electrode 238 and then 
developed to form color filters 238a. 238b, and 238c having red (R). gre» (G), and blue 
(B) color, respectively. THa red. gre^ and blue color filters 238a. 238b, and 238c may 
be formed in sequential order by forming and developing red, green, and blue color resin. 
When one of the color filter 238a, 238b, and 238c is formed, for example, when the red (R) 
color filter 238a is formed, first and second color filter patterns 240 and 242 may also be 
formedoverthegateanddatapads206and220,respec,.vely. SpecificaUy, the first color 
filter pattern 240 maybe formed to correspond to and fit into the gate pad contact hole 232, 
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andthes^nd color mterpat,em242maybefonned to correspond to and fit into the data 
pad contact hole 234. 

,00801 in FIGS. 8G. 9G. and lOG. a second transparent electmde layer 246 may be formed 
along an entire surface of the substrate 200 so as to contact the color filters 238 and the 
exposed portions of the first transparent electrode layer 236. The second transparent 
electrode layer 246 may includes indium tin oxide or indium zinc oxide similarly to the 
first transparent electrode layer 236. As shown in FIG. 8G, the second transparent 
electrode layer 246 may contact the first transparent electrode layer 236 at both sides of 
each color filter 238. 

[00811 In FIGS. 8G. 9G, and lOG, tite first and second transparent electrode layers 236 and 
246 may be simultaneously patterned to form a double-layered pixel elechode (i.e., 
sandwich pixel electrode) that may include a first pixel electrode 248 and a second pixel 
electrode 250. The first and second transparent electrode layers 236 and 246 may be 
simultaneously patterned using a common mask so that a.e sandwich pixel electrode may 
be fomted corresponding to each pixel region P. Alternatively, the first transparent 
electrode layer 236 may be first patterned, the color filters formed flaereon, and then the 
second transparent electrode layer 246 may be pattemei Each color filter 238 may be 
interposed into the sandwich pixel electrode so that it is in between me first and second 
pixel electrodes 248 and 250. Since the second pixel electi^de 250 may contact the first 
pixel electrode 248 at both sides of the color filter 238, the sandwich pixel electrode may 
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contact 



the thin fihn transistor T and may be connected in parallel to the storage capacitor 



CsT- 

[0082] During formation of the sandwich pixel electrode including of the first and second 
pixel electrodes 248 and 250, the first and second pixel electrode layers 236 and 246 in the 
gate and data pad regions may also be pattemed to form a double-layered gate pad 
terminal, which may include first and second gate pad terminals 252 and 254, and a 
double-layered data pad terminal, which may include first and second data pad terminals 
256 and 258. 

[00831 In the double-layered gate pad terminal, the first color filter pattern 240 may be 
interposed between the first and second gate pad terminals 252 and 254, and the second 
gate pad terminal 254 may contact the first gate pad terminal 252 around the first color 
filter pattern 240. Since the first gate pad terminal 252 may contact the gate pad 206, the 
second gate pad terminal 254 may also be in electrical communication with the gate pad 
206. 

[00841 In the double-layered data pad terminal, the second color filter pattem 242 may be 
interposed between the first and second data pad terminals 256 and 258, and the second 
data pad terminal 258 may contact the first data pad terminal 256 around the second color 
filter pattem 242. Since the first data pad terminal 256 may contact the data pad 220, the 
second gate pad terminal 258 may also be in electrical communication with the data pad 



220. 
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,00851 Accordingly, throughout the fabricaUon process shown inFIGs. 8A-8G. 9A-9G, 
and lOA- lOG. the array substrate may have the color filter patterns disposed over the gate 
andda,apads.Inaddition, the color filters238a, 238b, and 238c, whichmaydisplayaM 

spectnunofcolors,maybefonnedwithin.hepixelregio„sPon the first transparent 
electmde layer 236. Accordingly, whendevelopingthe color resin, the first transparent 
electrode layer 236 may prevent the developing solution(i.e.,adeveloper)usedtopattem 

the color filters 238a, 238b, and 238c from penetrating into other underlying metallic 
layers. In step portions ofthe gate hue 202. ti:e gate electrode 204, and the gate pad 206, 
fl,e gate insulationlayer 208 andotherinsulatmglayersmaybeformedhavingdefects, 
such as pinholes and cr^ks. Accordingly, when developing the color filters 238a, 238b, 
and 238c, the developer may penetrate into the first, second, and third insulation layers 
208, 224, and 230, thereby deteriorating the gate Une 202, the gate electrode 204, and the 
gate pad 206 that are fom.ed of aluminum-based material(s). By forming the first 
transparent electrodelayer 236, deteriorationof the gate hne202, the gate electrode204, 

and die gate pad 206 may be prevented and process stability may be achieved. 
,0»861Fur.hem>ore,since.he color filter patterns 240 and 242maybeformedbetweenthe 

first and secondpadelectrodesoverthe gate anddatapads 206 and220, the color filter 
pattemsmayfimctionas an impact absorber whenextemaldrivmgcucuits are attachedto 

the gate and data pad terminals. 
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[00871 FIGS, UA and IIB are cross sectional views of exemplary gate and datapad 
regionsaccordingtothepresentinvention. InFIGs. HA and UB, a mask 300 may 
includeaplurality of sUts320 disposed allocations conespondingto color filter patterns 

240 and 242. Accordingly, during a mask process for forming the color filters and the 
color filter patterns. Ught passing through the slits may be diffracted, thereby slightly 
exposing portions for the color filter patterns. During a developing process after the 
exposure process, die slightly exposed portions may be partially developed, thereby 
forming the color filter patterns having a relatively short height. 
[0088] m. 12Aisaplanvie«ofexemplary gate pads according to the present invention, 

andFIG. 12B is a sectional view of HG. 12A according to the present mvention. InFIGs. 

12A and 12B, a plurality of gate pad contact holes may be formed within a gate pad region 

,0 expose portions of gate pads 206, whe^in color filter patterns 240 may be disposed 
correspondmg to each gatepadcontacthole. First gatepad terminals 252maybe formed 

,0 contact fl.e gate pads 206 through tire plurahty of gate pad contact holes, and tire 
pluraUty of color filter patterns 240 may be formed on the gate pad terminal 252 to 
correspond to and fix into the gate pad contact holes. In addition, second gate pad 
terminals 254 may be formed to cover flie pluraUty of color filter patterns and to contact 
ti>e exposedportionsoftire first gatepadterminals 252. Accordingly.thc first and second 

gate pad terminals 252 and 254 may embrace the color filter patterns 240. Moreover, the 
structure of the gate pad region may be appUed to data pad regions. 
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[0089m.estructareofmegatepad.asshowninFIGs.12A and 12B,mayprovide a. 
enlarged contact areabetween the color filter patterns andthe gate padterminals, mereby 

increasing adhesion between the color filter patterns and the gate pad terminals. 
Furthermore, the structureofFIGS.12A and UBmay provide enlaxgedcontact areas of 

(he gate pad terminal with external diving circuits that electrically communicate with the 

gate pads. 

100901 According to the present invention, since the black matrix and color filters may be 
formed onthe array substrate, an ali^ngmarginbetweenlowerandupper substrates may 

notbenecessary.therebyincreasinganapermreratio. Furthennore. the gatepadmaybe 

well protected from a developer used to pattern the color filters, thereby stabilizing the 
fabricationprocessofthearraysubstrate. simplifying the fabricationprocess.andredncing 

production costs. 

[00911 It will be apparent to those skilled in the art that various modifications and 
variations canbemadeinthe array substrate for hquid crystal display device andmetirod 

of fabricating the same of the present invention without departing ftomtiie spirit or scope 
of tire inventions. Thus, it is intended that tire present invention covers the modifications 
and variations of this invention provided they come wiftin the scope of the appended 
claims and their equivalents. 
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